The question addressed was whether preestablished phosphorus (P)-induced nephrocalcinosis would regress after dietary P restriction. Female rats were fed purified diets containing either 0,20/0 (w/w) P OOW P) or 0'60/0 P (high Pl. After 29 days, the high-P diet had caused massive nephrocalcinosis as demonstrated chemically (by the analysis of calcium in kidney) and histologically Jby inspection of kidney sections stained for calcium phosphate deposits). Switching rats from the high P to the low P diet did not result in a decrease in the degree of nephrocalcinosis within 91 days. Thus, P-induced nephrocalcinosis may not regress upon subsequent P restriction. Rats that had been fed either the 0·2 or 0·6070 P diet for 56 days were examined clinically with respect to 14 selected variables. None of the variables discriminated between rats with or without nephrocalcinosis. This might imply that P-induced nephrocalcinosis in female rats does not cause significant discomfort.
nephrocalcinosis more easily than males which may be related to the influence of oestrogens. Male rats injected with oestrogen develop significantly more nephrocalcinosis than untreated males, while ovariectomized females do not produce kidney calcification (Geary & Cousins, 1969) .
The brand of the commercial diet fed to the rats is an important factor in the development of nephrocalcinosis (Clapp, 1980) . Nephrocalcinosis may be severe enough to diminish kidney function and consequently interfere with the interpretation of experimental results (Ritskes-Hoitinga et al., 1989) . Under experimental conditions using nephrocalcinogenic, purified diets, the degree of nephrocalcinosis is generally more pronounced than that seen in rats fed on commercial, natural-ingredient diets (Ritskes-Hoitinga et al., 1991) . In rats fed nephrocalcinogenic, purified diets, when nephrocalcinosis is present in a marked degree there is also tubular hyperplasia and renal enlargement (Ritskes-Hoitinga et al., 1989) . It could be suggested that an enlarged, calcified kidney causes stretching of the renal capsule, which in turn may give rise to discomfort in the animal.
The objectives of the present study were as follows. First, we wanted to know whether preestablished nephrocalcinosis can regress. From the point of view of quality of animal experimentation this is an important question. If regression of nephrocalcinosis is impossible, this would imply that not only the diet used in-house but also that used by the commercial breeder determines the incidence of nephrocalcinosis in rats. Studies using purified diets have shown that phosphorus (P) restriction, when compared with 7, 7; mineral premix, 10; vitamin premix, 12 . The composition of the mineral and vitamin premixes has been described elsewhere (Hoek et al., 1988) . The diets were in pelleted form.
the recommended level of O' 4OJo (w/w) in the diet (National Research Council, 1978) , reduces the formation of nephrocalcinosis in rats (Schoenmakers et al., 1989) . This prompted us to investigate whether regression of pre-established, P-induced nephrocalcinosis would occur after restriction of P in the diet. The second objective of this study relates to possible discomfort induced by nephrocalcinosis. Rats without or with nephrocalcinosis were examined clinically so as to assess the degree of possible discomfort associated with nephrocalcinosis.
Chemical and histological analysis of kidneys
The right kidney of each rat was used for the analysis of calcium (Ca) as described (Hoek et al., 1988; Mars et al., 1988) . The left kidneys were processed for histological staining with Von Kossa's method (Hoek et al., 1988) . The severity of nephrocalcinosis was graded on a scale from o (no Ca deposits) to 3 (severe calcinosis). To aid controlled lighting (light: 0600-1800 h), temperature (l9-22°C) and relative humidity .
A commercial pelleted diet (RMH-B®, Hope Farms, Woerden, The Netherlands) and tap water were provided ad libitum. After 3 days, the rats were transferred to the pelleted purified, pre-experimental diet containing O' 2OJo (w/w) P (Table 1) , and demineralized water was now supplied. After another 10 days (day 0), when the rats were aged 5 weeks, they were divided into 2 groups of either 18 or 37 animals with similar group mean body weight; the rats were now housed 2 or' 3 in a cage. The group of 18 rats remained on the pre-experimental diet and served as negative control group (Fig. 1) ; the other group (n = 37) received a pelleted nephrocalcinogenic diet containing 0'6OJo P (Table 1) . Table 1 shows the chemically analysed (Hoek et al., 1988) mineral concentrations of the experimental diets and illustrates that those of P agreed well with the calculated concentrations. On day 29 of the experiment, 6 rats of each group were randomly chosen for autopsy ( Fig. 1 ). Also on day 29, 19 of the rats fed the O' 6OJo P diet were transferred to the diet containing O' 2OJo P; these rats formed the regression group. The other rats (n = 12) fed the O' 6% P diet remained on this diet and served as positive controls. During the experiment, feed and demineralized water were provided ad libitum. The diet pellets were stored at 4°C until feeding.
At regular intervals ( Fig. 1 ), 6 or 7 rats of each group were anaesthetized with diethyl-ether and killed by exposure to carbon dioxide. Kidneys were removed and kidney capsules discarded, The right kidney was weighed and frozen at -20°C. The left kidney was fixed in 10OJo (v/v) formalin for histological analysis. Fig. 1 . Experimental design. From day 0, rats received a diet containing either 0'2% P (negative controls) or 0,6070 P (positive controls). On day 29. 19 animals fed the 0,6"70 P diet were switched to the 0·2"70 P diet (regression group). On the days indicated by an arrow. groups of 6 or 7 animals were killed. Clinical examination of the negative and positive control groups was carried out on day 56. in scoring, 4 reference slides were used. The kidneys were scored in random order by 2 persons who were blind to the treatment modality. The score of each rat was the average score of the 2 assessors.
Clinical examination
To increase tractability of the animals, they were handled regularly, starting about 4 weeks prior to clinical examination. Each rat was picked up by the base of its tail with one hand and put on the other hand for a few seconds. This procedure was carried out 3 to 4 times a week.
Negative (n = 12) and positive (n = 12) control rats were assessed clinically by 4 veterinarians on day 56 of the experiment between. 0800 and 1100 h. The assessors examined the animals independently and blind. The cages were identified only by a number. The rats were scored per cage in random order. The cage order differed per assessor. Clinical examination consisted of measuring 14 variables per animal. The variables were selected on the basis of anticipated abnormalities induced by kidney calcification, and the assessment schemes used by Morton and Griffiths (1985) and Beynen et al. (1987 Beynen et al. ( , 1988 . Scores of 0-3 were assigned to each variable, with 0 given if no abnormal variation was detected. Depending on the severity of the abnormality, scores ranging from 1 to 3 were assigned. The variables measured successively and the criteria for scoring were as follows.
Immediately prior to clinical examination, the rats were classified as normal or abnormal on the basis of general appearance, whilst still in their cage. The assessors carried out this examination simultaneously but without communicating with one another. The procedure was repeated after the full clinical examination of the animals.
The animals were assessed for specific parameters whilst still in their cage. Stance: a hunched up posture or uncontrolled movements were considered abnormal. Alertness: curiosity was taken as normal and lethargy as abnormal. Development: retarded growth would be taken as a sign of abnormality. Then, the animal was handled within its cage, and the following variables were measured. Inclination to escape was considered disadvantageous.
Ease of handling: attempts to bite were considered disadvantageous. Hair coat: failure to groom, piloerection and hair loss were signs of abnormality. Urine and faeces production during handling were considered disadvantageous. Scaly skin, lesions, hair loss and altered hair and skin colour of ears and paws were considered abnormal. Discharge from eyes and nose was a sign of abnormality. A soiled anal orifice was considered Results and discussion The amount of P in the diet did not significantly influence body weight of the rats (Table 2 ). After 29 days of feeding the female rats on a diet containing 0,6070 P, massive nephrocalcinosis was observed chemically, by increased kidney concentrations of Ca, and histologically, by accumulation of Von Kossa positive material in the corticomedullary junction (Table 3) . These effects agree with earlier work (Mars et al., 1988; Schoenmakers et al., 1989) . The degree of kidney calcification in rats fed the high-P diet remained at the same level during the course of the experimental period. On day 29 of the experiment, a number of animals fed the 0,6070 P diet were switched to the O· 2070 P diet (regression abnormal. Subsequently, the rats were palpated in the dorsolumbar region so as to detect tenderness of the kidneys. It was taken as a sign of abnormality if the rat showed resistance, squeaking, tension of muscles and/or urine and faeces production. Kidney enlargement, if detected upon palpation, was considered abnormal. (7) ·See Fig, I for experimental design. Apart from day 0, the data refer to animals that were killed on the indicated days. Numbers of animals are given in parentheses. There were no significant differences (P<0'05) between the treatments. group). However, up to another 91 days this did not cause a significant decrease of the degree of nephrocalcinosis (Table 3) .
Thus, P-induced nephrocalcinosis does not appear to regress after P restriction. Comparable investigations have also shown that pre-established nephrocalcinosis induced by other dietary treatments is not reversible. Heaton and Anderson (1965) demonstrated that nephrocalcinosis induced by magnesium depletion in the diet could not be reversed by magnesium repletion. MacKay and Oliver (1935) , who studied rats with nephrocalcinosis induced by P excess, arrived at a similar conclusion. Hitchman et 01. (1979)showed irreversibility of nephrocalcinosis induced earlier by a low protein diet. The lack of regression of diet-induced nephrocalcinosis is important in relation to the use of female rats for certain experiments. It implies that the composition of the pre-experimental diet is as crucial as that of the experimental diet.
Fourteen variables were selected to examine the experimental rats clinically. None of these variables discriminated between rats with or without nephrocalcinosis. On the basis of these results, we conclude tentatively that rats with P-induced nephrocalcinosis do not experience significant discomfort.
